This paper evaluates the impact of fiscal incentives on firm performance in the Dominican Republic. In recent years, the Dominican government has approved several new corporate tax benefits. While the literature on value-added tax incentives is extensive, the impact of corporate tax incentives is less well studied and is the subject of an ongoing debate. Using firm-level panel data from 2006 to 2015, this analysis uses fixed-and random-effects models to examine the relationship between corporate tax incentives and selected firm-level performance indicators. The results reveal that corporate income tax exemptions positively impact the performance of individual firms in the Dominican Republic, but uneven tax treatment across firms distorts competition in the industrial sector, with negative effects on overall economic productivity.
I. Introduction
Fiscal policy is among the most important means through which governments influence the business cycle. Sound fiscal policies can promote sustained and inclusive development and reinforce both social and economic stability. Tax expenditures, which are fiscally equivalent to more traditional forms of public spending, can play an important role in attracting specific types of private investment and rewarding the production of positive externalities. Tax expenditures include tax exemptions, deductions, tax holidays, and other policies that reduce the tax liability of specific sectors, firms, and individuals.
The unique features of tax expenditures have made them both popular and controversial. Unlike public spending, tax expenditures are embedded in the tax code and are not recorded as outlays in the annual budget. They increase the complexity of the tax code, which raises both the private cost of tax compliance and the public cost of tax enforcement, while expanding opportunities for fraud.
Although tax exemptions are often intended to advance worthwhile policy goals, their public benefits can be difficult to gauge, while their private benefits create a strong incentive for firms and investors to lobby for preferential tax treatment, even when such treatment serves no clear policy objective.
Like many other countries, the Dominican Republic (DR) has introduced various tax expenditures designed to advance strategic development objectives. To use tax expenditures effectively, policy makers must understand how they affect firm incentives and impact performance. Over the last two decades, an extensive empirical literature has emerged on the determinants of firm productivity, competitiveness, and growth and the effect of taxation on these and other performance variables. Some studies have found that fiscal incentives can spur investment, create jobs, and generate other social and economic benefits (Bora, 2002) . However, other research suggests that the costs of fiscal incentives-both in foregone revenue and via their adverse effects on governance-outweigh the benefits (Cleeve, 2008) .
Microeconomic analyses have yielded mixed results. Firms that receive tax incentives appear to exhibit faster growth, better performance and a positive impact on firm productivity. However, in some cases tax incentives and subsidized credit were not correlated with changes in total factor productivity. This paper contributes to the international literature by examining the impact of fiscal incentives on firm performance in the DR. The analysis is based on a firmlevel data set from 2006 to 2015, which the Dominican authorities provided to the World Bank. It employs both fixed-and random-effects estimation techniques to investigate the relationship between recently introduced fiscal incentives and various outcome indicators selected as proxies for firm performance.
The analysis yields several important policy implications. The results show that the existing exemption regime directly affects firm performance, sector-level competition, and economy-wide productivity. Firms located in special economic zones (SEZ) receive preferential tax treatment, and these firms tend to perform better than their non-SEZ-based peers. However, the disparity in tax liability between SEZ and non-SEZ firms creates distortions that inhibit the efficient allocation of factors, resulting in two parallel production and export structures.
The paper is organized into eight sections. Following the introduction, Section II reviews the international literature on fiscal incentives and firm performance. Section III analyzes the DR's fiscal incentives related to corporate income tax (CIT), and Section IV identifies the outcome variables used to gauge firm performance. Section V describes the data set, and Section VI details the empirical methodology. Section VII presents the results and Section VIII concludes the analysis.
II. Literature Review
Many studies have attempted to evaluate the impact of fiscal incentives on firm performance. These analyses have examined fiscal incentives in a wide range of countries and for a diverse set of reasons. Examining the effect of tax incentives on firms' gross sales and value added in Uganda, Mayende (2013) found that streamlining the tax-incentive structure would improve firms' overall performance. Ohaka and Agundu (2012) concluded that tax incentives had successfully increased the productivity and competitiveness of strategic sectors in Nigeria. Using propensity score matching, Rapuluchukwu et al. (2016) found that multiple types of fiscal incentives-including import duty exemptions, profit tax exemptions, and export financing-had a positive effect on firm productivity. Czarnitzki et al. (2011) also used a non-parametric matching approach to examine the effects of research and development (R&D) tax credits on innovation among Canadian manufacturers and found that firms that received tax credits scored higher on most but not all performance indicators, as well as that tax credits lead to additional innovation output. Lee (1996) examined the impact of the Korean government's industrial-promotion and tradeprotection policies on productivity growth in the manufacturing sector, finding that while trade protections such as tariffs and import restrictions were negatively correlated with value addition, capital formation, and total factor productivity, industrial-promotion policies-and tax incentives in particularwere positively correlated with increased output and higher rates of capital formation.
For governments around the world, increasing firm productivity is a critical policy goal. UNCTAD (2015) describes improving firm productivity as a path to sustainable industrial development. In some cases, policy makers may regard the strategic allocation of fiscal incentives to firms and sectors as a way to offset the negative impact of an inhospitable business environment (Gui-Diby and Renard, 2015; UNCTAD, 2015) . Yet despite the flaws of fiscal incentives, policy makers continue to embrace them as a viable tool for attracting and sustaining investment. To maximize their effectiveness while managing their externalities, some countries have attempted to directly link fiscal incentives to firm performance and narrowly tailor them to advance specific development goals (UNCTAD, 2004) . Due to their diverse design features and the unique characteristics of each country's political and economic context, the impact of fiscal incentives on firm productivity varies from case to case.
III. Corporate Income Tax
CIT is the DR's second-largest source of tax revenue. Source: Authors' estimates based on national authorities' data.
The largest category of tax expenditures are exemptions and deductions from the DR's value-added tax (VAT), which is known as the Tax on the Transfer of Industrial Goods and Services (Impuesto sobre Transferencias de Bienes
Industrializados y Servicios, ITBIS). Other major tax-expenditure categories include preferential rates for fuel products, estate tax deductions, and CIT incentives. Most of the latter accrue to firms located in SEZs.
The CIT is subject to a complex and generous array of exemptions and tax credits, as well as long periods during which these exemptions can be claimed.
In total, the DR's CIT expenditures equal close to 1 percent of GDP. Special CIT regimes apply to firms located in SEZs, tourism-development clusters, and 
V. Outcome Indicators
To estimate the impact of CIT exemptions, multiple outcome indicators were selected as proxies for firm performance. Profitability and firms' performance are the major aspects of firm welfare. The profits of firms translate into income for shareholders and generate spillover and multiplier effects at the individual, household, and economy-wide level. Profitable firms attract more investors and raise greater amounts of capital to finance larger and more sophisticated projects. Profitable firms also tend to employ more workers and have a greater impact on growth and poverty reduction.
In this respect, measuring business performance is a way to assess the company's survival and development capability. In such a large field of study, we can distinguish two main research areas: the first -focusing on financial information -draws attention to quantitative performance measures expressed through monetary metrics, the second -defined as non-financial information -focuses on non-monetary terms, which are typically more difficult to quantify.
This analysis follows the first approach and assesses firms' performance against a set of quantitative measures derived from the enterprises' financial position.
More in detail, the variables selected as outcomes are financial indicators reflecting various aspects of the firm setup, such as the degree of liquidity and profitability, the operating structure turnover and capitalization. The financial outcome indicators, which are proxies for firm performance, include measures of liquidity, operating structure, profitability, capitalization, and turnover (Table   2 ). The outcome indicators include one measure of liquidity that is the ratio of current assets to fixed assets, and two variables related to the firm's operating structure, the ratio of expenses to total assets (ETA) and the ratio of gross financial expenses to sales (GFSAL). In addition, the return on assets (ROA) is a measure of profitability that is not affected by whether the assets are financed by creditors or shareholders, and the equity ratio represents an additional measure of profitability. Finally, the ratio of current assets to total assets is a measure of firm size and capitalization, while the ratio of sales to current assets measures turnover. These seven outcome indicators are the dependent variables of the analysis.
Several additional firm characteristics are used as explanatory variables. These include: first of all, the main variable of interest that is the Corporate Income Tax; then the capital stock, which sums the value of a firm's machinery and equipment and reflects its productive capacity (Arnold, Mattoo and Narciso (2008) , Clarke (2012), and Rapuluchukwu et al. (2016)); then, the value of buildings, which reflects the quality of a firm's facilities and environs; the average wage (i.e., total wages divided by the number of employees), which can be used as a measure of human capital (Arnold, Mattoo and Narciso, 2008) ; and finally the value of urban land owned by the firm is treated as a proxy for firm size.
Firm size is an especially crucial explanatory variable, because larger firms tend to have greater productive capacity and resources, which enables them to take advantage of economies of scale. Large firms are also more likely to have access to qualified personnel. They tend to be more diversified, and are generally better able to weather economic shocks. Consequently, firm size is positively correlated with profitability. Confirming Baumol's size-profits hypothesis, Hall and Weiss (1967) found a positive relationship between firm size and firm profitability, and this relationship was further supported by the findings of Nunes et al. (2008) and Babalola (2013) .
For robustness, additional other explanatory variables are also included in the analysis. The impact of a firm's geographic location is accounted for by dividing the country into six geographic areas in which all firms enjoy broadly similar locational advantages. Whether a firm is based in the DR's capital, Santo Domingo, has an especially significant bearing on its performance. The descriptive statistics for both dependent variables (Table 3 ) and explanatory variables (Table 4 ) are presented below. 
VI. Methodology
One methodology to evaluate public policies and programs is represented by "true" or "natural" experiments based on random assignments, as they offer a strong foundation for analyzing causal relationships (Lalonde, 1986) .
In experimental designs of this type, units are randomly assigned to treatment and control groups. On average, the units in each group share common characteristics. Thanks to this equivalence, the influence of external factors on the observed results can be excluded, and hence, any differences in the observed results among the treatment and control group can be attributed exclusively to the implementation of the public program under consideration.
However, this type of experimental framework is generally not applicable to corporate taxation, because treated and non-treated firms often do differ in ways that may affect the results of the analysis (i.e. selection biases). The evaluation of public programs therefore requires an alternative methodological specification:
a quasi-experimental approach that compares the results between the treatment and the control groups, while bearing in mind that not all the treatments are randomly assigned.
Due to the need of controlling for unobserved heterogeneity, this paper examines the effects of tax incentives on firm performance indicators by employing both fixed-effects (FE) and random-effects (RE) estimation techniques. As noted above, the indicators of firm performance (i.e., the dependent variables) include liquidity, the ETA, GFSAL, ROA, the ratio of equity to total assets, capitalization, and turnover. Based on this information, the following equations can be estimated:
Where  is a dependent variable for firm i at time t, separately indicating each of the financial indicators used as proxies for firm performance. Because the FE approach is conditional on the values, it is most appropriate in cases where individual subjects are "special" and cannot be thought of as a random extraction from a population. This may be the case when, for example, i indicates states or regions, large corporations, or economic sectors. In these cases, the inferences generated by the FE approach would only apply to the individuals in the sample. By contrast, when individual subjects can be thought of as random extractions from a larger population, the individual characteristics are a component of the population variability and the inferences generated by the RE approach are related to the entire population.
In short, a first reason why the FE estimator may be preferred to the RE estimator relies in the possible information provided by . This is typically the case, if individuals in the sample are relatively small and have a specific nature, so their identification is relevant.
There are also situations in which the FE approach is preferable, even if the number of individuals in the sample is relatively high and the analysis is attempting to draw inferences about the larger population. This occurs when and are related. In the present analysis, if summarizes information on individual firm characteristics, such as managerial skill, corporate culture, and organizational structure, then it is reasonable to assume that these characteristics are related to the explanatory variables. In this case, the RE approach would provide inconsistent estimators, while the FE estimator, obtained by eliminating from the model, would remain consistent.
Generally, the choice between estimation techniques depends on the test developed by Hausman (1978) . 5 However, the RE model has an inherent advantage over the FE model, as it allows for the explanatory variables to remain constant over time, whereas they get swept away under a fixed effects estimation. Due to the presence of time-invariant explanatory variables, this analysis applies both the FE and RE techniques. 6 5 The Hausman test can help choose between a fixed effects model or a random effects model. The null hypothesis is that the preferred model is random effects; the alternate hypothesis is that the model is fixed effects. Essentially, the test seeks to identify if there is a correlation between the unique errors and the regressors in the model. The null hypothesis is that there is no correlation between the two. 
VII. Results
The results of the FE estimation show that receiving a CIT tax incentive is positively correlated with higher liquidity (Table 5) , and higher liquidity implies less willingness to assume risk and therefore lower expected returns. However, these results are not confirmed by the RE estimation (Table 6 ). Correlations with both ETA and GFSAL are positive, but an increase in the latter would imply either that expenses are rising relative to sales or that sales are declining relative to expenses. These are among the indicators that firm managers may look at to assess whether to cut costs or determine why sales have declined.
The results show that CIT incentives positively affect ROA, indicating that beneficiary firms more effectively use assets to benefit shareholders (Haniffa & Huduib, 2006; Ibrahim & Abdul Samad, 2011) . Similarly, CIT incentives are positively correlated with an increase in the equity ratio, which signals to potential shareholders that the company is worth investing in. Moreover, a higher equity ratio shows potential creditors that the company is financially sustainable and less risky as a borrower. CIT incentives are also positively correlated with capitalization (i.e., the value of current assets to total assets), indicating that beneficiary firms devote a larger share of their assets to working capital. Finally, CIT exemptions are positively correlated with higher levels of turnover, implying stronger sales and/or larger discounts. All of these results are robust in the RE estimation (Table 6 ).
As expected, firms with higher average wages, a larger capital stock, and more valuable urban real estate tend to perform better than their peers. These variables are associated with lower levels of liquidity (implying greater appetite for risk), but are not significantly correlated with turnover. These results are confirmed by the RE model. The most relevant implication of the RE estimation is that location in Santo Domingo is correlated with higher levels of liquidity (implying less appetite for risk), but also higher values for ROA, capitalization, the equity ratio, and turnover. By contrast, firms located in the Eastern regions do not present particularly interesting results (with the exception of a positive effect on the ratio between the Expenses to Assets (ETA) and the Financial Expenses to Sales (GFSAL)). The treatment variable is the tax incentive. The independent variables are the average value of wage, the value of equipment, the value of building and the value of urban land. Standard errors are reported in parenthesis. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level The treatment variable is the tax incentive. The independent variables are dummies for geographic area, the average value of wage, the value of equipment, the value of building and the value of urban land. Standard errors are reported in parenthesis. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level.
VIII. Policy Conclusions
The analysis presented above reveals clear and compelling evidence of a statistical correlation between CIT incentives and firm performance in the DR.
Firms that receive incentives systematically outperform their peers on a wide range of financial metrics, indicating that they enjoy a strong competitive advantage. In light of these results, the Dominican authorities should consider leveling the playing field by reducing or eliminating CIT incentives. Firms located in SEZs benefit most from fiscal incentives, and they receive a full and permanent exemption from CIT. As the analysis shows, the existing CIT exemptions regime directly affects firm performance, with negative implications for competition and overall economic productivity. Reducing the asymmetry in tax treatment between SEZ and non-SEZ firms could alleviate distortions as a first step toward phasing out the DR's dual production and export structure.
The analysis also reveals that CIT incentives disproportionately benefit larger enterprises, which likely contributes to the DR's elevated levels of market concentration. A recent study by the DR's General Directorate of Internal Revenue (Dirección General de Impuestos Internos) 7 found that 35 percent of the DR's markets are highly concentrated, and 10 percent are moderately concentrated. In the industrial sector, 43 percent of markets are highly concentrated, while the agricultural sector shows little-to-no evidence of market concentration. Although market concentration by itself does not necessarily inhibit competition or reduce productivity, the DR's highly concentrated secondary and non-tradable sectors-coupled with its generous system of tax incentives-may entrench the advantages of larger firms over smaller competitors and entrepreneurs.
CIT incentives are only one aspect of the preferential treatment accorded to SEZbased firms, which also receive customs exemptions, capital allowances, and other benefits. SEZs have successfully attracted international investors, but their low-tax value chains also impose costs on the DR through foregone revenue and economic distortions. A recent World Bank analysis found that the presence of SEZs and other forms of preferential tax treatment strongly encourage various forms of tax avoidance, which contributes to informality and further undermines revenue performance. 8 The government may consider reassessing the costs and benefits of SEZs and other fiscal incentives, and developing a plan to improve their effectiveness and gradually reduce disparities in tax treatment.
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